CLAIMS 

A method for commxmicating data in a wellbore having a drill string, comprising: 

using a first telemetry transmitter coupled to the drill string to transmit a first data 

stream through a first communications channel; 
using a second telemetry transmitter coupled to the drill string to transmit a second 

data stream through a second communications channel; 
wherein said first data stream and said second data stream are each independently 

interpretable without reference to data provided up the other of the 

commtmications channels. 

The method of claim 1 fiirther comprising: 

using a third telemetry transmitter coupled to the drill string to transmit a third data 

stream through a third communications channel; 
wherein said third data stream is independently interpretable without reference to data 

provided up the first and the second communications channels. 

The method of claim 1, wherein the first telemetry transmitter and the second telemetry 
transmitter transmit their data simultaneously. 

The method of claim 1, wherein the first telemetry transmitter and the second telemetry 
transmitter do not transmit data at the same time. 

The method of claim 2, wherein the first telemetry transmitter and the second telemetry 
transmitter and the third telemetry transmitter transmit their data simultaneously. 

The method of claim 2, wherein the second telemetry transmitter and the third telemetry 
transmitter transmit their data simultaneously, and wherein 

the first telemetry transmitter does not transmit data at the same time as the second 
telemetry transmitter and the third telemetry transmitters. 
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The method of claim 1 w^ierein the &st telemetry transmitter is a mud-based acoustic 
telemetry device and the second telemetry transmitter is a tubular-based acoustic telemetry 
device. 

The method of claim 1 wherem the first telemetry transmitter is a mud-based acoustic 
telemetry device and the second telemetry transmitter is an electromagnetic telemetry 
device. 

The method of claim 1 wherein the first telemetry transmitter is an electromagnetic 
telemetry device and the second telemetry transmitter is a tubular-based acoustic telemetry 
device. 

The method of claim 2 wherein the first telemetry transmitter is a mud-based acoustic 
telemetry device; 

the second telemetry transmitter is a tubular-based acoustic telemetry device; and 
the third telemetry transmitter is an electromagnetic telemetry device. 

The method of claim 6, wherein Ihe first telemetry transmitter is a mud-based acoustic 
telemetry device; 

tiie second telemetry transmitter is a tubular-based acoustic telemetry device; and 
the third telemetry transmitter is an electromagnetic telemetry device. 

A method for communicating data in a wellbore having a drill string forming a tubular 
communications channel and through which drilling mud flows during drillmg operations 
forming a mud communications channel, comprising: 

using a first acoustic transducer coupled to the drill string to transmit a first data 

stream through a first communications channel; 
using a second acoustic transducer coupled to the drill string to transmit a second data 

stream through a second communications channel; 
wherein said first data stream and said second data stream are each independently 
interpretable without reference to data provided up the other of the 
communications channels. 
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13. The method of claim 12, wherein the first acoustic transducer is a mud-based telemetry 
device and the first communications channel is the mud channel; and 

wherein the second acoustic transducer is a tubular-based telemetry device and the 
second communications channel is the tubular channel 

14. The method of claim 13, wherein the mud-based telemetry device is a mud pulser. 

15. The method of claim 13, wherein the mud-based telemetry device is a mud siren. 

16. The method of claim 13, wherein tiie tubular-based telemetry device comprises a 
piezoelectric stack. 

17. The method of claim 13, wherein the tubular-based telemetry device comprises a 
magnetostrictive element. 

18. A method for communicating data in a wellbore having a drill string forming a tubular 
communications channel and through which drilling mud flows during drilling operations 
forming a mud communications channel, comprising: 

W using a mud-based acoustic telemetry device coupled to the drill string to transmit 

data through the mud channel when mud is flowing; 
using a tubular-based acoustic telemetry device coupled to the drill string to transmit 
data through the tubular channel when active drilling is not occurring. 

1 9. The method of claim 1 8, wherein the mud-based telemetry device is used only when active 
drilling is occurring. 

20. The method of claim 18, wherein the tubular-based telemetry device is used only when 
active drilling is not occurring. 

21. The method of claim 20, wherein the tubular-based telemetry device is used only when mud 
is not flowing. 
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22. 



The method of claim 18, wherein the data is communicated using only one device and one 
channel at a time. 



23. The method of claim 22, wherein the data alternates between communication using the 
mud-based telemetry device through the mud chaimel when mud is flowing and 
communication using the tubular-based telemetry device through the tubular channel when 
mud is not flowing. 

24. The method of claim 22, wherein the data alternates between communication using the 
mud-based telemetry device through the mud channel when active drilling is occurring and 
communication using the tubular-based telemetry device through the tubular channel when 
active drilling is not occurring. 



25. A method for communicating data in a wellbore wherein the earth forms an electromagnetic 
communications channel and having a drill string through which drilling mud flows during 
drilling operations forming a mud communications chaimel, comprising: 

Ill using a mud-based acoustic telemetry device coupled to the drill string to transmit 

s data through the mud channel when mud is flowing; 

using an electromagnetic telemetry device coupled to the drill string to transmit data 
through the electromagnetic chaxmel when active drilling is not occurring. 

26. The method of clahn 25, wherein the mud-based telemetry device is used only when active 
drilling is occurring. 

27. The method of claim 25, wherein the electromagnetic telemetry device is used only when 
active drilling is not occurring, 

28. The method of claim 27, wherein the electromagnetic telemetry device is used only when 
mud is not flowing. 

29. The method of claim 25, wherein the data is communicated using only one device and one 
channel at a time. 
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The method of claim 29, wherein the data alternates between communication using the 
mud-based telemetry device through the mud channel when mud is flowing and 
communication using the electromagnetic telemetry device through the electromagnetic 
channel when mud is not flowing. 

The method of claim 29, wherein tiie data alternates between communication using the 
mud-based telemetry device through the mud channel when active drilling is occurring and 
communication using the electromagnetic telemetry device through the electromagnetic 
channel when active drilling is not occurring. 

A method for communicating data in a wellbore wherein the earth forms an electromagnetic 
communications channel and having a drill string forming a tubular communications 
channel, comprising: 

using an electromagnetic telemetry device coupled to the drill string to transmit data 
through tiie electromagnetic channel when active drilling is occurring; 

using a tubular-based acoustic telemetry device coupled to the drill string to transmit 
data through the tubular channel when active drilling is not occurring. 

The method of claim 32, wherein the electromagnetic telemetry device is used only when 
active drilling is occurrii^. 

The method of claim 32, wherein the tubular-based telemetry device is used only when 
active drilling is not occurring. 

The method of claim 32, wherein Ae data is communicated using only one device and one 
charmel at a time 

The method of claim 35, wherein the data alternates between communication using the 
electromagnetic telemetry device through the electromagnetic channel when active 
drilling is occurring and conrniunication using the tubular-based telemetry device 
through the tubular channel when active drilling is not occurring. 
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A method for commimicating data in a wellbore wherein the earth forms an electromagnetic 
communications channel and having a drill string forming a tubular communications 
channel and through which drilling mud flows during drilling operations forming a mud 
communications channel, comprising: 

using a mud-based acoustic telemetry device coupled to the drill string to transmit 

data through the mud channel when mud is flowing; 
using a tubular-based acoustic telemetry device coupled to the drill string to transmit 

data through the tubular channel when active drilling is not occurring; and 
using an electromagnetic telemetry device coupled to the drill string to transmit data 
through the electrom^netic channel when active drilling is not occurring. 

The method of claim 37, wherein the mud-based telemetry device is used only when active 
drilling is occurring. 

The method of claim 37, wherein the tubular-based acoustic telemetry device is used only 
when active drilling is not occurring. 

The method of claim 37, wherein the electromagnetic telemetry device and the tubular- 
based acoustic telemetry device are used only when mud is not flowing. 

The method of claim 37, wherein at any one time the data is communicated using either 
only the mud-based acoustic telemetry device or only at least one of the tubular-based 
acoustic telemetry device and the electromagnetic telemetry device. 

The method of claim 41, wherein the data alternates between communication using the 
mud-based telemetry device through the mud channel when mud is flowing and 
communication using at least one of the electromagnetic telemetry device through the 
electromagnetic channel and the tubular-based telemetry device through the tubular channel 
when mud is not flowing. 

The method of claim 41, wherein the data alternates between communication using the 
mud-based telemetry device through the mud channel when mud is flowing and 



30 



communication using both of the electromagnetic telemetry device through the 
electromagnetic channel and the tubular-based telemetry device through the tubular 
channel vi^hen mud is not flowing. 

The method of claim 41, wherein the data alternates between conmiunication using the 
mud-based telemetry device through the mud channel when active drilling is occurring 
and communication using at least one of the electromagnetic telemetry device through 
the electromagnetic channel and the tubular-based telemetry device through the tubular 
channel when active drilling is not occurring. 

The method of claim 41, wherein the data alternates between communication using the 
mud-based telemetry device through the mud channel when active drilling is occurring 
and communication using both of the electromagnetic telemetry device through the 
electromagnetic channel and the tubular-based telemetry device through the tubular 
channel when active drilling is not occurring. 

A method for communicating data in a wellbore having a drill string through which drilling 
mud flows during drilling operations, comprising: 

using a first telemetry transmitter coupled to the drill string to transmit a first data 

stream through a first communications channel; 
using a second telemetry transmitter coupled to the drill string to transmit a second 

data stream through a second communications channel; 
wherein said second data stream comprises selected duplicated elements of said first 

data stream and wherein each data stream and such elements are each 

independently interpretable v^thout reference to data provided up the other of 

the communications channels. 
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The method of claim 46 wherein the method is for communicating data in a wellbore 
having a drill string forming a tubular communications channel and through which drilling 
mud flows during drilling operations forming a mud communications channel, wherein: 
the first telemetry transmitter is a first acoustic transducer; and 
the second telemetry transmitter is a second acoustic transducer. 

The method of claim 47, wherein the first acoustic transducer is a tubular-based telemetry 
device and the first communications channel is the tubular chamel; and 

wherein the second acoustic transducer is a mud-based telemetry device and the 
second communications channel is the mud chaimeL 

The method of claim 46, wherein the method is for communicating data in a wellbore 
having a drill string forming a tubular communications channel and through which drilling 
mud flows during drilling operations and wherein the earth forms an electromagnetic 
commimications channel, wherein: 

the first telemetry transmitter is an electromagnetic telemetry device and the fiarst 

communications channel is the electromagnetic channel; and 
the second telemetry transmitter is a tubular-based telemetry device and the second 
commumcations channel is the tubular channel 

The method of claim 46, wherein the method is for communicating data in a wellbore 
having a drill string through which drilling mud flows during drilling operations forming a 
mud-based communications channel and wherein the earth forms an electromagnetic 
communications channel, wherein: 

the first telemetry transmitter is a mud-based acoustic telemetry device and the first 

communications channel is the mud channel; and 
tiie second telemetry transmitter is an electromagnetic telemetry device and the first 
communications channel is the electromagnetic channel. 

The method of claim 48, wherein the data stream communicated up the mud channel 
comprises selected duplicated elements of said first data stream and priority data. 
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The method of claim 48, wherein the data stream communicated up the mud channel 
comprises selected duplicated elements of said first data stream and steering data. 

The method of claim 48, wherein the data stream communicated up the mud channel 
comprises selected duplicated elements of said first data stream and safety data. 

The method of claim 48, wherein the first stream of data comprises the majority of a 
selected stream of formation evaluation data being collected. 

The method of claim 46, wherein the first stream of data comprises the majority of the 
formation evaluation data being collected. 

The method of claim 46, wherein the selected duplicated elements of said first data stream 
comprise a sampling of elements of said first data stream. 

The method of claim 5 1 ^ wherein the sampling of elements is one out of every ten elements. 

The method of claim 46, wherein the selected duplicated elements of said first data stream 
comprise a duplicate of every tenth element of said first data stream. 

The method of claim 46, wherein said first data stream comprises at least two multiplexed 

data streams; 

wherein said second data stream comprises at least two multiplexed data streams; 
wherein a first of the multiplexed streams of the second data stream comprises 

selected duplicated elements of a furst of the multiplexed streams of the first data 

stream; and 

wherein a second of the multiplexed streams of the first data stream comprises 
selected duplicated elements of a second of the multiplexed streams of the 
second data stream. 

A method for communicating data in a wellbore having a drill string forming a tubular 
conmiunications channel and through which drilling mud flows during drilling 
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Operations forming a mud communications channel and wherein the earth forms an 
electromagnetic communications channel, comprising: 

using a first telemetry transmitter coupled to the drill string to transmit a first 

collection of data through a priority communications channel, wherein the first 

collection of data comprises priority data; 
using a second telemetry transmitter coupled to tiie drill string to transmit a second 

collection of data through a secondary communications channel, wherein the 

second collection of data comprises formation evaluation data; 
wherein each collection of data is independently interpretable without reference to 

data provided up the other of the communications channels. 

61 . The method of clahn 60 wherein: 

the first telemetry transmitter is a first acoustic transducer; and 
the second telemetry transmitter is a second acoustic transducer. 

62. The method of claim 61 , wherein: 

the first acoustic transducer is a mud-based telemetry device and the priority 

communications channel is the mud channel; and 
wherein the second acoustic transducer is a tubular-based telemetry device and the 

secondary communications channel is the tubular channel. 

63 . The method of claim 62, wherein the mud-based telemetry device is a mud pulser. 

64. The method of claim 62, wherein the mud-based telemetry device is a mud siren. 

65. The method of claim 62, wherein the tubular-based telemetry device comprises a 
piezoelectric stack. 

66. The method of claim 62, wherein the tubular-based telemetry device comprises a 
magnetostrictive element 
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The method of claim 60, wherein: 

the first telemetry transmitter is an electromagnetic telemetry device and the priority 

communications channel is the electrom^netic channel; and 
tiie second telemetry transmitter is a tubular-based telemetry device and the secondary 

communications channel is the tubular channel. 

The method of claim 60, wherein: 

the first telemetry transmitter is a mud-based telemetry device and the priority 

communications channel is the mud channel; and 
the second telemetry transmitter is an electromagnetic telemetry device and the 

secondary conmiunications channel is the electromagnetic channel. 

The method of claim 60, wherein the first collection of data communicated through the 
priority channel comprises steering data. 

The method of claim 60, wherem the first collection of data communicated through the 
priority chaimel comprises safety data. 

The method of claim 69, wherein the steering data communicated through the priority 
channel comprises directional steering data. 

The method of claim 69, wherein the steering data communicated through the priority 
channel comprises formation steering data. 

The method of claim 60, wherein the first collection of data conmiimicated through the 
priority channel fiirther comprises quality of log data. 

The method of claim 60, wherein the formation evaluation data communicated through 
the secondary channel comprises formation tester data. 
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The method of claim 60, wherein the formation evaluation data communicated through 
the tubular channel comprises the majority of a selected stream of formation evaluation 
data being collected. 

The method of claim 60, wherein the formation evaluation data communicated through the 
tubular channel comprises the majority of the formation evaluation data being collected. 

The method of claim 60, wherein the first collection of data communicated through the 
priority chaimel comprises the majority of a selected stream of formation evalmtion data 
being collected. 

The method of claim 60, wherein the data communicated through the secondary channel 
consists essentially of formation evalxiation data. 

The method of claim 60, wherein the data communicated through the priority channel 
consists essentially of priority data and quality of log data. 

The method of claim 60, wherein the data communicated through the priority channel 
consists essentially of priority data. 

The method of claim 60, further comprising: 

using a third telemetry transmitter coupled to the drill string to transmit a third 
collection of data through a tertiary communications channel, wherein the third 
collection of data comprises formation evaluation data; and 

wherein the third collection of data is independently interpretable without reference to 
data provided up either of the other communications channels 
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